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1. General Techniques 
 
Unless otherwise noted, commercially available materials were used without further purification. 
Recombinant phenyl acetone monooxygenase (PAMO) from Thermobifida fusca1, M446G 
PAMO mutant1, 4-hidroxyacetophenone monooxygenase (HAPMO) from Pseudomonas 
flourescens2 and cyclohexanone monooxygenase (CHMO) from Acinetobacter sp.3 were 
overexpressed and purified as previously described.4 Phosphite dehydrogenase was obtained 
from Fluka-Biochemika. The boron compounds (1-13) were commercial obtained from Sigma-
Aldrich or synthesized according to previous report. Phosphite and NADPH were obtained from 
Sigma-Aldrich. Solvents used for moisture sensitive operations were distilled from drying 
reagents under a nitrogen atmosphere: THF was distilled from Na/benzophenone; CH2Cl2 was 
distilled from CaH2. 
Analytical thin-layer chromatography (TLC) was performed by using aluminum-backed 
silica plates coated with a 0.25 mm thickness of silica gel 60 F254 (Merck), visualized with an 
ultraviolet light (λ = 254 nm), followed by exposure to p-anisaldehyde solution, potassium 
permanganate solution, or vanillin solution and heating. 
Standard chromatographic purification procedures were performed with 35-70 µm (240- 
400 mesh) silica gel purchased from Acros Organics. 
Nuclear magnetic resonance (NMR) spectra were recorded on a Varian Gemini 200 or 
Bruker AC 200 spectrometer at operating frequencies of 200 MHz (1H NMR) or 50 MHz (13C 
NMR). The 1H NMR chemical shifts are reported in ppm relative to TMS peak. Data are reported 
as follows: chemical shift (δ), multiplicity (s = singlet, d = doublet, dt = double triplet, t = triplet, 
q = quartet, m = multiplet), and coupling constant (J) in Hertz and integrated intensity. The 13C 
NMR chemical shifts are reported in ppm relative to CDCl3. A note about 13C NMR spectra: Due 
to the boron quadrupole, carbons directly attached to this element are often not detected in 13C 
spectra. 
                                                            
1 Fraaije, M. W.; Wu, J.; Heuts,D. P. H. M.; van Hellemond, E. W,; Spelberg, L, J. H.; Janssen, D. B.  
Appl.Microbiol.Biotechnol. 2005, 66, 393-400. 
2 Kamerbeek, N. M; Moonen, M. J. H.; van der Ven, J. G. M.; van Berkel, W. J. H.; Fraaije, M. W.; 
Janssen, D. B. Eur. J. Biochem.2001, 268,2547. 
3 Donoghue, N. A.; Norris, D. B.; Trudgill, P. W. Eur. J. Biochem. 1976, 63,175-192. 
4 Kamerbeek, N. M.; Moonem, M. J. H.; van de Ven, J. G. M.;  van Berkel, W. J. H.; Fraaije, M. W.; 
Jassen, D. Eur. J. Biochem. 2001, 268, 2547-2557. 
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Melting points were determined on a Buchi melting point apparatus, model B-545 and are 
uncorrected. 
Infrared spectra were recorded from KBr discs or from a thin film between NaCl plates 
on a Bomem Michelson model 101 FTIR spectrometer with internal referencing. Absorption 
maxima (νmax) are reported in wavenumbers (cm-1). 
Low-resolution mass spectra were obtained on a GC/MS HP (GC system HP 6890, HP 5973MS 
detector and HP1 column). 
Gas chromatography (GC) analyses were obtained using a GC Agilent 6890 (HP1 column). 
High performance liquid chromatography (HPLC) analyses for measurement of enantiomeric 
excesses were performed on a Shimadzu (diode array detector SPD-M1OA, auto injetor SIL-
10AD e Column Oven CTO-10A). Chiral column: Chiralcel® OD. i-PrOH and heptane (95% n-
hexane) HPLC grade purchased were used as the eluting solvents.  
The enantioselectivity of the monooxygenase-mediated reaction can be described by 
enantiomeric ratio (E, E-value). The E-value is defined as the ratio of specificity constant for the 
two enantiomers and can be expressed in terms of eeS and eeR (Equation 1).5 
E = ln[(1-ees)/(1+ees/eep)] 





5 (a) Chen, C-S., Fujimoto, Y.; Girdaukas, G.; Sih, C. J. J. Am. Chem. Soc. 1982, 104, 7294. (b) Straathof, 
A. J.J.; Jongejan, J. A. Enzyme Microb. Technol. 1997, 21, 559. 
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2. Synthetic Procedures 
 
2.1 - General procedure for esterification reaction of acetylphenyl boronic acids.6 
 
To a 50 mL, two-necked, round-bottomed flask containing anhydrous THF (30 mL) were added 
the appropriate acetylphenyl boronic acid (6 mmol, 0.983 g) and pinacol (6 mmol, 0.767 g). The 
resultant solution was evaporated under reduced pressure at 40 ºC. This procedure was repeated 
(three times) until TLC analysis indicated a complete conversion. The crude product was purified 
by column chromatography (8:2, hexanes:EtOAc) providing the desired product. 
 
1-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)ethanone (3) 
Yield: 1.46 g (99%), white solid (mp = 50.7 - 52.5 °C). 1H NMR (200 MHz, CDCl3) δ = 1.36 (s, 
12H), 2.63 (s, 3H), 7.47 (t, J = 7.4 Hz, 1H), 7.97-8.09 (m, 2H), 8.36 (s, 1H). 13C NMR (50 MHz, 
CDCl3) δ = 25.07, 26.92, 84.34, 130.94, 134.99, 136.72, 139.58, 142.62, 198.56. FT-IR (KBr) 
νmax = 2967, 1685, 1596, 1357, 1322, 1250, 1149, 959, 862, 702, 593. LRMS (EI) m/z (%) = 246 
(15) [M+], 231(100), 203(42), 185(14), 160(4), 147(55), 131(12), 85(7), 77(4). 
 
1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)ethanone (4) 
Yield: 1.44 g (98%), white solid (mp = 66.3 - 67.7 °C). 1H NMR (200 MHz, CDCl3) δ = 1.36 (s, 
12H), 2.61 (s, 3H), 7.92 (s, 4H). 13C NMR (50 MHz, CDCl3) δ = 24.81, 26.69, 84.16, 127.22, 
134.87, 138.95, 198.37. FT-IR (KBr) νmax = 2986, 1661, 1509, 1398, 1358, 1267, 1142, 1092, 
959, 857, 830, 654. LRMS (EI) m/z (%) = 246(2, M+), 231(15), 160(16), 147(48), 131(17), 
85(16), 77(15), 42(100). 
 
                                                            
6 Andrade, L. H.; Barcellos, T. Org. Lett.  2009, 11, 3052-3055.(b) Molander, G. A.; Petrillo, D. E. J. Am. 
Chem. Soc.  2006,  128, 9634-9635. 
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2.2 - Procedure for formation of potassium organotrifluoroborate from acetylphenyl boronic 
acid.7 
 
To a 50 mL round-bottomed flask containing acetylphenylboronic acid (6.10 mmol, 1.00 g) were 
added MeOH (10 mL) and cooled to 0 °C. Saturated aqueous KHF2 (31 mmol, 6.8 mL) was 
added dropwise via syringe. The mixture was stirred at 0 °C for 2 h, concentrated, and placed 
under high-vacuum for 3 h. The dried solids were triturated with hot acetone (3 x 20 mL) and 
filtered to remove inorganic salts. The resulting filtrate was concentrated and Et2O was added to 
precipitate a white solid. 
Potassium 4-Acetylphenytrifluoroborate (5) 
Yield: 1.10 g (79%), White solid (mp 205-208 °C). ¹H NMR (200 MHz, CDCl3) δ = 2.49 (s, 3H), 
7.44 (d, J = 8.0 Hz, 2H), 7.70 (d, J = 7.4 Hz, 2H). ¹³C NMR (50 MHz, CDCl3) δ = 26.41, 125.93, 
126.18, 134.16, 198.07. FT-IR (KBr) νmax = 3081, 3044, 2375, 1677. 
 
2.3 - General procedure for hydroboration of alkynes using pinacolborane (trans-
vynilboronates).8 
 
To a 100 mL round-bottomed flask containing pinacol (6.25 mmol, 0.799 g) were added 
anhydrous CH2Cl2 (10 mL) and the mixture was stirred and cooled to 0 0C. A solution of 
BH3.SMe2 (6.25 mmol, 2 M in Et2O, 3.12 mL) was added dropwise leading to effervescence. 
The reaction mixture was stirred for 1 h at 0 0C and 2 h at room temperature. Then the alkyne (5 
                                                            
7  Molander, G. A.; Petrillo, D. E. J. Am. Chem. Soc.  2006,  128, 9634-9635. 
8 Tucker, C. E.; Davidson, J.; Knochel, P. J. Org. Chem. 1992, 57, 3482-3485. 
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mmol) was added slowly and the reaction was stirred for 12 h at room temperature. Ethyl ether 
(20 mL) was added, and the resulting solution was washed with aqueous NH4Cl solution (2 x 20 
mL). The organic phase was dried over MgSO4. The solvent was removed in vacuum, affording 
a residue which was purified by flash column chromatography (97:3, hexane:ethyl ether) 
providing the desired product. 
 
4,4,5,5-tetramethyl-2-((E)-oct-1-enyl)-1,3,2-dioxaborolane (12) 
Yield: 0.83 g (70%), clear oil. ¹H NMR (200 MHz, CDCl3): δ 0.87 (t, J = 6 Hz, 3H), 1.26-1.40 
(m, 20H), 2.12 -2.15 (m, 2H), 5.42 (d, J = 18 Hz, 1H), 6.63 (dt, J = 18 e 6 Hz, 1H). ¹³C NMR (50 
MHz, CDCl3): δ 14.06, 22.57, 24.76, 28.18, 28.90, 31.70, 35.82, 82.94, 154.86. LRMS (EI) m/z 
(%) = 238(M+, 4), 223(56), 153(100), 139(63), 110(34), 101(22), 95(25), 85(40), 68(29), 55(31). 
FT-IV (film, cm-1) νmax = 2932, 2859, 1641, 1400, 1367, 1323, 1148. 
 
4,4,5,5-tetramethyl-2- (E)-styryl-1,3,2-dioxaborolane (13) 
Yield: 0.74 g (65%), clear oil. ¹H NMR (200 MHz, CDCl3): δ 1.29 (s, 12H), 6.15 (d, J = 18 Hz, 
1H), 7.28-7.50 (m, 6H). ¹³C NMR (50 MHz, CDCl3): δ 24.66, 83.18, 126.90, 128.41, 128.72, 
149.36. LRMS (EI) m/z (%) = 230(M+, 57), 215(27), 157(11), 144(72), 130(100), 118(16), 
105(27), 77(17). FT-IV (film, cm-1) νmax = 2980, 2934, 1625, 1577, 1495, 1451, 1388, 1354, 
1327, 1273, 1212, 1146, 1000, 971, 852. 
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2.4 - General procedure for preparation of cis-vynilboronates.9 
 
The vinylic telluride I was synthesized by a two-step approach.  
To a 50 mL round-bottomed flask containing n-octyne (5 mmol, 0.55 g) was added anhydrous 
THF (15 mL) and the mixture was stirred and cooled to -78 0C. The n-BuLi (5.5 mmol, 1.3 M in 
hexane, 4.23 mL) was added slowly and the reaction mixture was stirred for 30 minutes. The 
tellurium (5 mmol, 0.63 g) was added once and the reaction was warmed and then refluxed for 1 
h. After the reaction was cooled again to -20 0C and 1-bromobutane (5.5 mmol, 0.75 g) was 
added. The reaction mixture was stirred for 2 h at -20 0C. Then, at room temperature, hexane (15 
mL) was added, and the resulting solution was washed with aqueous NaCl solution (3 x 10 mL). 
The organic phase was dried over MgSO4. The solvent was removed in vacuum, affording a 
residue, which was purified by flash column chromatography (hexane) providing the tellurium 
alkyne.  
To a 50 mL round-bottomed flask containing the purified tellurium alkyne (3 mmol, 0.882 g) 
was added anhydrous hexane (10 mL) over nitrogen atmosphere. The DIBAL-H (3 mmol, 1.5 M 
in toluene) was added dropwise. The reaction mixture was refluxed for 2 h and then cooled to 
room temperature. Water (10 mL) was added, and the resulting solution was extracted with 
hexane (3 x 20 mL). The organic phase was dried over MgSO4. The solvent was removed in 
vacuum, affording a residue which was purified by flash column chromatography (hexane) 
providing the pure vinylic telluride I (40%, two steps). 
The vinylic telluride II was synthesized by hydrotelluration methodology. To a 50 mL round-
bottomed flask containing tellurium (5 mmol, 0.63 g) was added anhydrous THF (20 mL) over 
nitrogen atmosphere. The n-BuLi (5 mmol, 1.3 M in hexane, 3.84 mL) was added dropwise and 
                                                            
9 Mirzayans, P. M. Pouwer, R. H.; Willians, C. M.; Bernhardt, P. V. Tetrahedron. 2009, 65, 8297-8305. 
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a clear solution was formed. The deoxygenated EtOH (50 mL) was added and the reaction 
mixture was refluxed for 4 h. Ethyl acetate (30 mL) was added, and the resulting solution was 
washed with aqueous NaCl solution (3 x 20 mL). The organic phase was dried over MgSO4. The 
solvent was removed in vacuum, affording a residue, which was purified by flash column 
chromatography (hexane) providing the vinylic telluride II (75%). 
 
To a 50 mL round-bottomed flask containing the vinylic telluride (2 mmol) was added anhydrous 
THF (15 mL) and the reaction mixture was cooled to -78 0C. The n-BuLi (2.2 mmol, 1.3M in 
hexane, 1.69 mL) was added drop wise and the reaction was stirred for 15 minutes. The 2-
isopropoxy-4,4,5,5-tetramethyl-1,3,2-dioxaborane (4 mmol, 0.79 mL) in THF (5 mL) was added 
and the mixture reaction was stirred for 30 minutes at -78 0C and then warmed at room 
temperature over 2 h. After the reaction mixture was shielded from light, placed in an ice bath, 
and MeI (12 mmol, 0.74 mL) was added dropwise after which the ice bath was removed. The 
reaction was stirred for 30 minutes. Et2O (15 mL) was added, and the resulting solution was 
filtered through a plug cotton using suction filtration. The solvent was removed in vacuum and 
the resulting crude oil was purified by flash column chromatography (5:1, petroleum ether:ethyl 
ether) providing the pure cis-vinylboronate. 
 
4,4,5,5-tetramethyl-2-((Z)-oct-1-enyl)-1,3,2-dioxaborolane (14) 
Yield: 0.28 g (60%, last step), clear oil. ¹H NMR (200MHz, CDCl3): δ 0.87 (t, J = 5.6 Hz, 3H), 
1.25-1.27 (m, 20H); 2.33-2.43 (m, 2H), 5.32 (d, J = 13.6 Hz, 1H), 6.35-6.50 (m, 1H). ¹³C NMR 
(50 MHz, CDCl3): δ 14.07, 22.58, 24.80, 28.69, 29.40, 31.62. 32.16, 82.74, 155.24. LRMS (EI) 
m/z (%) = 238(M+, 8), 223(64), 194(17), 181(27), 168(15), 153(95), 138(56), 123(26), 110(60), 




Yield: 0.26 g (57%, last step), clear oil. ¹H NMR (200 MHz, CDCl3): δ 1.26 (s, 12H), 5.56 (d, J 
= 14.8 Hz, 1H), 7.22-7.53 (m, 6H). ¹³C NMR (50 MHz, CDCl3): δ 24.80, 83.50, 127.90, 128.60, 
138.50, 148.11. LRMS (EI) m/z (%) = 230(M+,50), 215(24), 157(16), 144(79), 129(100), 
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114(37), 105(36), 91(12), 85(13), 77(25), 57(12). FT-IV (film, cm-1) νmax = 2979, 2928, 1624, 
1577, 1496, 1451, 1387, 1352, 1326, 1274, 1211, 1145, 999, 971, 852. 
2.5- Procedure for preparation of internal vinylboronate (16).10 
 
To a 100 mL round-bottomed flask containing NaI (6 mol, 0.9 g) was added CH3CN 
(10 mL) and water (3 mmol, 0.05 mL). The reaction mixture was stirred for 10 minutes at room 
temperature and 1-octyne (5 mmol, 0.73 mL) was added slowly. The reaction was stirred for 1.5 
h. Hexane (10 mL) was added, and the resulting solution was washed with aqueous sodium 
thiosulfate solution (5 mL) and water (5 mL). The organic phase was dried over MgSO4. The 
solvent was removed in vacuum, affording a residue, which was purified by flash column 
chromatography (hexane) providing the iodide (62%). 
To a 50 mL round-bottomed flask containing Pd(PPh3)2Cl2 (0.06 mmol, 0.042 g), PPh3 
(0.12 mmol, 0. 31 g), bispinacolborane (Pin2B2) (2.2 mmol, 0.56 g), PhOK (3 mmol, 0.39 g) was 
added anhydrous toluene (20 mL) over nitrogen atmosphere. Then the vinylic iodide (III) (2 
mmol, 0.47 g) was added in toluene (10 mL) and the reaction mixture was stirred at 50 0C for 6 
h. Toluene (10 mL) and water (10 mL) was added, and the resulting solution was washed with 
aqueous NaCl solution (20 mL). The organic phase was dried over MgSO4. The solvent was 
removed in vacuum, affording a residue, which was purified by flash column chromatography 
(hexane) providing the pure product (16). 
4,4,5,5-tetramethyl-2-(oct-1-en-2-yl)-1,3,2-dioxaborolane (16)  
Yield: 0.26 g (55%, last step), clear oil. ¹H NMR (200 MHz, CDCl3): δ 0.86 (t, J = 6 Hz, 3H), 
1.25-1.27 (m 20H), 2.13 (t, J = 7 Hz, 2H), 5.58 (s, 1H), 5.74 (d, J = 3.4 Hz, 1H). ¹³C NMR (50 
MHz, CDCl3): δ 14.08, 22.61, 24.72, 28.94, 29.17, 31.78, 35.30, 83.24, 128.7. LRMS (EI) m/z 
                                                            
10  (a) Kamiya, N.; Chikami, Y.; Ishii, Y. Synlett. 1990, 675. (b) Takagi, J.; Takahashi, K.; Ishiyama, T.; 
Miyaura, N. J. Am. Chem. Soc. 2002, 124, 8001-8006. 
 
  10 
(%) = 238(M+, 10), 223(33), 181(34), 153(81), 137(15), 125(20), 110 (80), 101(40), 95(24), 
84(100), 69(38), 55(41). FT-IV (film, cm-1) νmax = 2934, 2860, 1721, 1618, 1147. 
 
2.6 – Compound  4,4,5,5-tetramethyl-2-(1-phenylvinyl)-1,3,2-dioxaborolane (17) 
The compound 17 was obtained commercially from Sigma-Aldrich. 
 
 
2.7- General procedure for reduction (Hydrogenation) reactions 
 
To a 50 mL round-bottomed flask containing compound 16 or 17 (2 mmol) was added toluene (2 
mL) and 5% Rh on carbon (1 mol %). The reaction mixture was stirred over H2 atmosphere for 4 
h at room temperature.  Then the crude mixture was filtered through celite, washed by ethyl 
acetate and the solvent was removed in vacuum providing the product. 
4,4,5,5-tetramethyl-2-(octan-2-yl)-1,3,2-dioxaborolane (rac-23) 
Yield: 0.33 g (70%), clear oil. ¹H NMR (200 MHz, CDCl3): δ 0.86 (t, J = 6.6 Hz, 3H), 0.95 (s, 
3H), 1.22 -1.29 (m, 23H). ¹³C NMR (50 MHz, CDCl3): δ 14.05, 15.48, 22.61, 24.67, 28.91, 
29.51, 31.85, 33.23, 82.69. LRMS (EI) m/z (%) = 240(M+,1), 225(33), 198(4), 154(29), 83(60), 
69(46), 57(100), 43(52). FT-IV (film, cm-1) νmax = 2933, 2859, 1469, 1389, 1319, 1149. 
 
4,4,5,5-tetramethyl-2-(1-phenylethyl)-1,3,2-dioxaborolane (rac-24) 
Yield: 0.37 g (80%), clear oil. ¹H NMR (200 MHz, CDCl3): δ 1.20-1.34 (m, 15H), 2.34-2.45 (m, 
1H), 7.21-7.26 (m, 5H). ¹³C NMR (50 MHz, CDCl3): δ 16.99, 24.54, 24.58, 83.26, 125.02, 
127.74, 128.24, 144.92. LRMS (EI) m/z (%) = 232 (M+, 60), 217(28), 174(14), 146(22), 132(74), 
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117(30), 105(100), 91(14), 83(64), 77(15), 59(10). FT-IV (film, cm-1) νmax = 3065, 3029, 2981, 
1459, 1351, 1146. 
 
2.8- General procedure for enzymatic oxidation reactions 
 
To a flask (2 mL, Eppendorf®) containing the solution of the starting material (1M in DMSO, 5 
µL )  was added Tris/HCl buffer at pH 9 or 7.5 (50 mM, 440 µL), phosphite solution (500 mM, 
20 µL), NADPH  (100 mM, 10 µL), PTDH (100 µM, 5 µL) and enzyme (BVMO) (100 µM, 20 
µL). Reactions were shaken at 200 rpm and 30 0C (PAMO and M446G PAMO mutant) or 150 
rpm and 24 0C (HAPMO and CHMO) for the time established. The reactions were stopped, 
extracted with EtOAc (3 x 0.5 mL), dried over Na2SO4 and analyzed by GC/MS or chiral HPLC. 
The absolute configuration of chiral compounds was established by comparison of HPLC 
chromatograms with the patterns described in previous experiments for the known 
configurations.11 Control experiments in absence of enzyme were performed for all substrates 











11 Patti, A.; Pedotti, S.; Sanfilippo, C. Chirality 2007, 19, 344-351. 
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Table 1 – Oxidation reactions of compounds 2 and 4 mediated by BVMOsa 
 
Substrate 2b Substrate 4 






















7 and 9 
(7:3) 
 
7 and 9 
 (91 %, 1:1)c 
 
    PAMO M446G 
7 and 9 
 (8:1) 
 
7 and 9 










7 and 9 
 (3:7) 
 
7 and 9 
 (78 %, 4:3)c 
 
 
    PAMO M446G 
7 and 9 
 (1:1) 
7 and 9 






9 and 11 
(66 %, 1:4)c 
[a]All products were obtained commercially or synthetically and injected on GC and GC-MS for comparison 
purposes. [b]The compounds were detected as sole products by GC and GC-MS analysis, after reaction extraction 





















Table 2-  Oxidation reactions of compounds 13, 15, and 17 mediated by BVMOs.a 
 




















































(72 %, 4:1:2)b  
 






(63 %, 2:2:2)b 
   















(58 %, 1:1.4)b  
 
(80 %, 6:1)b 
 
(67 %)b 
[a] All products were obtained commercially or synthetically and injected on GC and GC-MS for comparison 




2.9 –Steady-state Kinetics 
 
Steady-state kinetics parameters for substrate 1 and 3 with M446G PAMO mutant were 
estimated using substrate concentration from 0.5 mM to 5 mM, 0.1 mM of NADPH, 0.05 µM of 
BVMOs in Tris-HCl buffer pH 9.0 and 1% DMSO. Kinetics measurements were performed on a 
Perkin-Elmer Lambda Bio40 spectrophotometer at 25 °C. The obtained data were fitted in a 
SigmaPlot program, version 10.0 for windows. 
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Substrate 1 and  PAMO Mutant M446G 
Enzyme Kinetics Nonlinear Fit Results 
Substrate Inhibition (Uncompetitive) 
 
Parameters Value ±Std. Error 95% Conf. Interval 
Vmax 2.6064 1.6873 -2.0781 to 7.2909 
KM 1.4423 1.4117 -2.4773 to 5.3618 








Substrate 3 with PAMO mutant M446G 
Enzyme Kinetics Nonlinear Fit Results 
Substrate Inhibition (Uncompetitive) 
 
Parameters Value ±Std. Error 95% Conf. Interval 
 
Vmax 1.1529 0.4879 -0.2016 to 2.5075 
KM 0.4262 0.4545 -0.8356 to 1.6881 








GC/MS from commercial samples used to identify the compounds from enzymatic reactions: 
3-hydroxyacetophenone: LRMS (EI) m/z (%) = 136(M+, 60), 121 (100), 93 (50), 65(25). 
4-hydroxyacetophenone: LRMS (EI) m/z (%) = 136(M+, 33); 121 (100), 93 (29), 65(20). 
4-hydroxyphenyl acetate : LRMS (EI) m/z (%) = 152 (M+, 8), 110 (100), 82 (6), 81(10), 55(2), 
54 (3), 53(4). 
Resorcinol : LRMS (EI) m/z (%) = 110 (M+,100), 82 (16), 81(17), 69 (9), 55(7), 53(10). 
Benzyl alcohol: LRMS (EI) m/z (%) = 108(M+,82), 107(71), 91(10), 79(100), 78(11), 77(68), 
75(6), 65(7), 51(29). 
2-Phenylacetaldehyde: LRMS (EI) m/z (%) = 120(M+,21), 92(24), 91(100), 89(5), 65(16), 
51(4). 
2-Phenylethanol : LRMS (EI) m/z (%) = 122(M+,26), 92(55), 91(100), 89(5), 65(16), 51(4). 
Acetophenone: LRMS (EI) m/z (%) = 120(M+,29), 105(100), 77(73), 75(5), 51(24). 
Phenol : LRMS (EI) m/z (%) =  94(M+, 100), 66(28), 65(24), 63(6), 55(6), 51(4). 
Benzyl formate : LRMS (EI) m/z (%) = 136(M+, 60), 107 (31), 106(32), 91(100), 90(73), 
78(33), 76(30), 65(25), 51(22). 












































































































HPLC of 5 h reaction mediated by PAMO from 24 in pH=7.5. 
 
GC of 5 h reaction mediated by PAMO from 24 in pH=7.5. 
  36 
 
HPLC of chemical oxidation of 24 after 5h reaction.  
 
 
 
 
 
 
 
 
